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The human sebaceous pilosebaceous infundibulum was
isolated and maintained in medium for up to 7 d. Freshly
isolated infundibula were found to express keratins 1, 5,
6, 16, and 17, as determined by immunohistochemistry. In
addition, freshly isolated infundibula expressed filaggrin,
profilaggrin, involucrin, cornifin a, and loricrin. This
pattern of expression was retained over 7 d. The addition
of 100 U interferon (IFN)-g per ml over 3 d and 1 nM
phorbol myristate acetate over 24 h resulted in the
expression of intercellular adhesion molecule (ICAM)-1
and HLA-DR by infundibular keratinocytes, as deter-
mined by immunohistochemistry. Ten nanograms tumor
Whereas the signals that promote epidermalkeratinocyte migration and differentiation arebeginning to be understood, little is known aboutthe signals that cause keratinocytes to ultimatelycornify (Fusenig, 1994; MacKenzie, 1994).
Calcium is necessary for several biochemical and structural changes,
but it does not itself seem to provide a differentiation signal (Drozdoff
and Pledger, 1993). Most studies on keratinocytes are performed on
monolayers of cells isolated from the interfollicular epidermis that do
not undergo their normal pattern of differentiation (Leigh and Watt,
1994). Keratinocytes grown on collagen matrix gels impregnated with
fibroblasts at the air–liquid interface, stratify and form an apparent
cornified envelope (Wilson et al, 1992); however, the pattern of
differentiation of these keratinocytes is not identical to the interfollicular
epidermis from which they were derived (Mansbridge and Knapp,
1987; Stoler et al, 1988; Wilson et al, 1992).
We have previously described the isolation, and maintenance over
7 d, of the human sebaceous pilosebaceous infundibulum (Guy et al,
1996). The infundibulum is composed of a stratified, squamous,
keratinising epithelium (Knutson, 1974). Keratinocytes of the
infundibulum in vivo divide in the basal layer and migrate away from
the basement membrane, where they undergo terminal differentiation.
On maintenance over 7 d the isolated infundibulum apparently retains
fully differentiated function (Guy et al, 1996).
If the isolated infundibulum truly represents a good model for
studying the changes seen in acne, it may also be a good model for
studying normal and abnormal patterns of keratinocyte differentiation
in general. In both cases it should retain its in vivo pattern of
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necrosis factor-a per ml and 10 ng IL-6 per ml both
caused expression of ICAM-1 alone. IL-1a had no effect
on the expression of ICAM-1 or HLA-DR over 3 d, but
addition of 1 ng IL-1a per ml over 7 d in culture
resulted in hypercornification of the keratinocytes of
the infundibulum, apparently brought about by early
keratinocyte cornification. These data suggest that the
isolated, maintained, infundibulum is a good model for
studying the effects of inflammatory cytokines on the
infundibulum, and that IL-1a acts on infundibular
keratinocytes to promote cornification. Key words:
interleukin-1a/scaling. J Invest Dermatol 110:410–415, 1998
differentiation and also respond to exogenous stimuli in an appropriate
manner when maintained in culture. The skin is the site of many
immune-mediated disease processes and it has been demonstrated that
epidermal keratinocytes, both in vivo and in vitro, can express major
histocompatibility complex (MHC) class II and intercellular adhesion
molecule (ICAM)-1 in response to cytokines. Interferon (IFN)-γ
promotes expression of MHC class II and ICAM-1 in the epidermis
(Barker et al, 1989), and tumor necrosis factor (TNF)-α stimulates
ICAM-1 expression in cultured keratinocytes (Simon et al, 1991). This
expression may allow keratinocytes to function as antigen-presenting/
accessory cells (Nickoloff et al, 1995).
We now describe a full characterization of the markers of differenti-
ation of the keratinocytes of the infundibulum and we show that it
retains its pattern of differentiation over 7 d in culture. We also show
that the infundibulum responds to pro-inflammatory cytokines in a
similar manner to the epidermis and interfollicular keratinocyte cultures;
however, whereas interleukin (IL)-1α causes early cornification of the
keratinocytes of the infundibulum, it does not stimulate the expression
of ICAM-1 or HLA-DR as it does in other tissues.
MATERIALS AND METHODS
Materials Keratinocyte serum-free medium and bovine pituitary extract were
from Gibco BRL (Paisley, U.K.). Penicillin, streptomycin, and amphotericin B
were from ICN Pharmaceuticals (Thame, U.K.). CaCl2, IFN-γ, phorbol
myristate acetate (PMA), CK5 monoclonal antibody to keratin 5, peroxidase
conjugated rabbit anti-mouse IgG, rabbit serum, and diaminobenzidine tablets
were from Sigma (Poole, U.K.). IL-1α, TNF-α, IL-6, IL-10, anti-ICAM-1
monoclonal antibody, and anti-ICAM-3 monoclonal antibody were from
R&D (Abingdon, U.K.). D-erythro-Sphingosine, N-Octanoyl (C8) was from
Calbiochem-Novabiochem (Beeston, U.K.). Anti-HLA-ABC, anti-HLA-DR,
and anti-involucrin monoclonal antibodies were from Novocastra Laboratories
(Newcastle upon Tyne, U.K.). Biotinylated goat anti-rabbit IgG, anti-CD3,
anti-CD11b, goat serum, and StreptABComplex/HRP kit were from DAKO
(High Wycombe, U.K.). Monoclonal antibodies to keratins 1 (LHK1), 6
(LHK6B), 16 (LLO25), 17 (E3), and 19 (LP2K) were a gift from Professor Irene
Leigh (London Hospital Medical College, London, U.K.). AHF2 monoclonal
antibody to filaggrin and profilaggrin and AHF7 monoclonal antibody to
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filaggrin were a gift from Professor Guy Serre (University of Purpan, Toulouse,
France). Anti-loricrin no. 62 anti-serum was a gift from Dr. Dennis Roop
(University of Pennsylvania Hospital, Philadelphia, PA). Anti-cornifin α SQ37 A
and SQ37B anti-sera and the anti-cornifin β CL12-pepB anti-serum were a
gift from Dr. Anton Jetten (Laboratory of Pulmonary Pathology, NIEHS, NC).
Isolation of sebaceous pilosebaceous infundibula Infundibula were isol-
ated by microdissection as previously described (Guy et al, 1996). Briefly, layers
of redundant human female face-lift skin were removed by a keratome. The
upper 0.1 mm epidermal layer of skin was discarded. The first 0.2 mm of
dermis, which contains the infundibula, was removed and the infundibula were
recovered by gentle microdissection.
Maintenance of isolated infundibula Infundibula were maintained in
keratinocyte serum-free medium supplemented with 50 µg bovine pituitary
extract per ml, 100 units penicillin and streptomycin per ml, and 2.5 µg
amphotericin B per ml at 37°C in a humidified atmosphere of 5% CO2/95%
air. Keratinocyte serum-free medium is supplied with a Ca21 concentration of
0.09 mM, so it was supplemented with CaCl2 (10H2O) to a final Ca
21
concentration of 2 mM. IL-1α, IFN-γ, IL-6, IL-10, and TNF-α were dissolved
in 1 mg bovine serum albumin per ml in phosphate-buffered saline. C8 was
dissolved in ethanol whose final concentration did not exceed 0.05% (vol/vol).
PMA was dissolved in dimethylsulfoxide whose final concentration did not
exceed 0.002% (vol/vol). Where these additions were absent, in controls, an
equal volume of vehicle was added. Where infundibula were maintained for 7
d medium was changed every other day.
Immunohistochemistry Infundibula were snap frozen and 5 µm cryostat
sections were obtained by standard methods. Sections not used immediately
were stored at –70°C. Sections were air dryed for 1 h, fixed in 100% acetone
for 10 min, and the acetone was allowed to evaporate for 20 min. Slides were
then incubated with the appropriate blocking serum (10% in phosphate-buffered
saline) at room temperature for 20 min. Slides were incubated with mouse
monoclonal antibodies to HLA-DR (1:50 dilution), profilaggrin (1:100),
filaggrin (1:100), CD3 (1:50), CD11b (1:100), and rabbit anti-sera to cornifin
α and β (1:1000) and loricrin (1:100) for 1 h at room temperature. Slides
incubated with monoclonal antibodies to ICAM-1 (1:200), ICAM-3 (1:200),
HLA-ABC (1:25), and involucrin (1:50) were incubated overnight at 4°C.
Control slides were treated with an irrelevant mouse isotypic antibody or
preimmune serum or had the primary antibody absent. Subsequently, sections
treated with mouse monoclonal antibodies were incubated with horseradish
peroxidase conjugated rabbit anti-mouse IgG for 1 h at room temperature.
Sections treated with rabbit anti-sera were incubated with biotinylated goat
anti-rabbit IgG for 1 h at room temperature and then with streptavidin-
horseradish peroxidase. Immunoreactivity was visualized with diaminobenzidine
and slides were counterstained with hematoxylin.
Light microscopy Infundibula were fixed in 3.5% paraformaldehyde,
mounted in 3% agar, dehydrated, impregnated with chloroform, embedded in
paraffin wax, serially sectioned, and stained with hematoxylin and eosin by
standard methods.
RESULTS
Infundibula retain their pattern of differentiation over 7 d
of maintenance All freshly isolated infundibula showed strong
expression of keratins 6, 16, and 17 in the spinous, granular, and
cornified layers, and this pattern was retained over 7 d of maintenance
(data not shown). Keratin 5 was expressed in all infundibular ker-
atinocytes both on isolation and after 7 d of maintenance (data not
shown). Keratin 1 was expressed in some of the freshly isolated
infundibula of any given subject with expression in the granular and
cornified layers that in some cases extended down to the spinous layer
(Fig 1a). Staining of keratin 1 was retained over 7 d but became
restricted to the upper granular and cornified layers (Fig 1d ). There
was no expression of keratin 19 in either freshly isolated infundibula
or infundibula maintained over 7 d (data not shown). Expression of
profilaggrin was stronger than filaggrin in all subjects and was found
in the granular and cornified layers, whereas filaggrin was expressed in
the cornified layer only (Fig 1b, c). This pattern was unaffected over
7 d of maintenance (Fig 1e, f ) except that stained corneocytes begin
to fill the lumen. Expression of loricrin was restricted to the granular
and cornified layers of all infundibula and was unaffected by maintenance
(data not shown). Similarly, involucrin expression was unchanged by
maintenance, with expression seen in the spinous, granular, and
cornified layers of all infundibula (data not shown). Cornifin α was
expressed weakly in the spinous and granular layers and strongly in
the cornified layers of all infundibula. This pattern was unaffected
over 7 d of maintenance (data not shown). Neither freshly isolated
infundibula nor those maintained for 7 d demonstrated any expression
of cornifin β (data not shown).
ICAM-1 expression is stimulated by IFN-g, TNF-a, IL-6, and
PMA, and HLA-DR expression is stimulated by IFN-g and
PMA in infundibular keratinocytes To confirm the presence or
absence of inflammatory cells in isolated infundibula, we investigated
the expression of CD3, a pan T lymphocyte marker, and CD11b, a
marker of cells of monocyte/macrophage lineage. We found only
occasional, individual staining of cells with CD11b and no staining of
CD3 in the subjects we examined (data not shown). We attribute the
CD11b staining to the presence of Langerhans cells and conclude that
the isolated infundibulum has no significant inflammatory infilatrate
and that the cells surrounding the infundibulum are dermal fibroblasts.
ICAM-1 and HLA-DR were not constitutively expressed in infundibu-
lar keratinocytes but were induced in all infundibula in response to
exogenous IFN-γ over 3 d (Table I, Fig 2a–d ). Staining of both
ICAM-1 and HLA-DR was generally strongest in the basal cells.
Exogenous IL-6 and TNF-α for 3 d stimulated expression of ICAM-
1 only in all infundibula (Table I). MHC class I was constitutively
expressed, particularly on the basal cells of infundibula, and was
apparently unaffected by exogenous cytokines (Table I). ICAM-3
was not constitutively expressed by keratinocytes or in response to
exogenous cytokines (Table I); however, individual cells were seen to
stain with ICAM-3 that we attribute to the presence of Langerhans
cells (Manara et al, 1996). PMA for 24 h stimulated both ICAM-1 and
HLA-DR expression in all infundibula (Table I); however, by 3
d, PMA treated infundibula expressed neither ICAM-1 nor HLA-
DR (Table I).
Neither exogenous IL-1α over 24 h and 3 d (Table I, Fig 2e, f )
nor C8 over 3 d (Table I) had any effect on the expression of ICAM-
1, ICAM-3, MHC class I, or HLA-DR. Similarly, IL-1α had no effect
on the expression of ICAM-1 and HLA-DR in response to IFN-
γ (Table I).
IL-10 had no effect on the expression of ICAM-1 or HLA-DR in
response to IFN-γ, TNF-α, and IL-6 (Table I).
Infundibular morphology is unaffected by IFN-g1, TNF-α, IL-6,
and C8 but IL-1α causes hypercornification At the concentrations
where they stimulated ICAM-1 and HLA-DR expression, IFN-γ1,
TNF-α, and IL-6 had no effect on infundibular morphology over 7
d of maintenance (data not shown). C8 up to 100 µM had no effect
on infundibular morphology after 7 d of maintenance (data not shown).
One nanogram IL-1α per ml, however, caused visible hypercorn-
ification of the keratinocytes of the infundibulum over 7 d, which
resembled in vivo scaling. This hypercornification occurred with a
concurrent reduction in the number of undifferentiated cell layers
compared with controls (Fig 2g, h) that we have previously quantitated
(Guy et al, 1996).
DISCUSSION
In this study we have shown, using several differentiation markers,
that the freshly isolated sebaceous infundibulum demonstrates the same
pattern of keratinocyte differentiation as those maintained in culture
over 7 d, and that this pattern of expression is similar to that found in
the interfollicular epidermis. In addition, we have shown that the
keratinocytes of the infundibulum will respond to pro-inflammatory
cytokines in much the same way as the epidermis and cultured
keratinocytes, as well as other tissues, by the expression of ICAM-1
and HLA-DR. IL-1α does not stimulate the production of ICAM-1
and HLA-DR, but does induce early cornification of infundibular
keratinocytes.
Keratin 5 (Moll et al, 1982), loricrin (Mehrel et al, 1990), filaggrin,
profilaggrin (Simon et al, 1995), involucrin (Rice and Green, 1979;
Banks-Schlegal and Green, 1981) and cornifin α (Fujimoto et al, 1993)
expression was identical to that found in the epidermis. Curiously, we
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Figure 1. Infundibula in vitro retain their pattern of differentiation over 7 d. Infundibula were isolated and maintained and immuohistochemistry performed
as described in Materials and Methods. (a) A fresh infundibulum stained for keratin 1; (b) a fresh infundibulum stained for filaggrin; (c) a fresh infundibulum stained
for profilaggrin/filaggrin; (d) an infundibulum maintained for 7 d in medium stained for keratin 1; (e) an infundibulum maintained for 7 d in medium stained for
filaggrin; (f) an infundibulum maintained for 7 d in medium stained for profilaggrin/filaggrin. n 5 5 subjects for each, 5 infundibula per subject. Scale bar, 100 µm.
found that in a given individual not all infundibula expressed keratin
1, and this was also the case for infundibula maintained for 7 d. Keratin
1 has been described as being present in the upper outer root
sheath, an analogous structure (Wilson et al, 1994), and in the upper
pilosebaceous epithelia of truncal skin (Hughes et al, 1996). The reason
for this variation in expression is unclear but may reflect the distance
any individual section was from the epidermis, with only those more
proximal to it expressing K1. The lack of expression of cornifin β is
unsurprising as it is not expressed in the epidermis (Austin et al, 1996).
That keratins 6, 16, and 17 expression was retained over 7 d of
maintenance demonstrates that infundibular keratinocytes do show
differences in their pattern of differentiation compared with interfollic-
ular keratinocytes; however, that the pattern of keratin expression is
unchanged confirms that the infundibular keratinocytes are progressing
through their normal pattern of differentiation over 7 d in culture.
The absence of keratin 19 expression suggests that there are no stem
cells or cells immediately derived from stem cells in the isolated
infundibulum (Dover, 1994); however, we have already demonstrated
the presence of transient amplifying cells in isolated infundibulum (Guy
et al, 1996). This pattern of keratin expression found in our isolated
infundibula is similar to that found in the infundibula of truncal
pilosebaceous follicles in vivo (Hughes et al, 1996).
To further evaluate the potential of the infundibulum as a model
we examined the effect of several cytokines on the expression of
ICAM-1, ICAM-3, MHC class I, and HLA-DR. We found that the
constitutive patterns of expression of these markers were identical to
that found in the epidermis and keratinocytes in vitro. The addition of
IFN-γ stimulated the expression of both ICAM-1 and HLA-DR over
3 d of maintenance in an identical manner to the epidermis in vivo
(Barker et al, 1989), in keratinocytes in vitro (Dustin et al, 1988), and
in the isolated human hair follicle (McDonagh et al, 1993). Both IL-6
and TNF-α stimulated ICAM-1 expression, but did not stimulate
HLA-DR expression. TNF-α has been shown to act in a similar
fashion in cultured keratinocytes (Simon et al, 1991) and in the isolated
human hair follicle (McDonagh et al, 1993). The stimulation of ICAM-
1 expression in infundibular keratinocytes by IL-6 is consisitent with
its stimulation of ICAM-1 expression in other cells (Lindsley et al,
1992; Stratowa and Audette, 1995). IL-10 has been shown to inhibit
activation of T cells by antigen-presenting cells in mice (Fiorentino
et al, 1991) and also human Langerhans cells (Peguet-Navarro et al,
1994). In blood dendritic cells it has been shown that IL-10 acts
specifically to decrease expression of HLA-DR and B7–2 and has no
effect on expression on ICAM-1 (Buelens et al, 1995). We found,
however, that IL-10 had no effect on either ICAM-1 or HLA-DR
stimulation by IFN-γ, TNF-α, or IL-6.
PMA caused a stimulation of both ICAM-1 and HLA-DR in
infundibular keratinocytes. The stimulation of ICAM-1 expression by
phorbol esters has been demonstrated in cultured keratinocytes (Griffiths
et al, 1990; Simon et al, 1991); however, Griffiths et al (1990) did not
report the concurrent expression or HLA-DR that we saw. An
explanation for this might lie in the incubation times chosen. We
incubated our infundibula for 24 h and 3 d and found expression of
ICAM-1 and HLA-DR after 24 h, but not after 3 d. Griffiths et al
(1990) incubated their keratinocytes for 48 h with phorbol ester and,
whereas ICAM-1 might still be expressed at this time, it is possible
that HLA-DR is expressed only transiently and is not detectable by
this time. Muller et al (1995) have shown that mRNA for ICAM-1 is
expressed only transiently in response to PMA, with a peak of
expression at 4 h. A similar phenomenon may be the case with HLA-
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Table I. TNF-a, IL-6, and IFN-g1 stimulate ICAM-1 expression, and IFN-g1 stimulates HLA-DR expression in
infundibular keratinocytesa
Addition Antibody Concentration
IFN-γ1 (units per ml) Control 1 10 100 1000 1000 (1100 ng IL-10 per ml)
ICAM-1 – – – 1 1 1
ICAM-3 – – – – – –
HLA-ABC 1 1 1 1 1 1
HLA-DR – – – 1 1 1
TNF-α (ng per ml) Control 0.01 0.1 1 10 10 (1100 ng IL-10 per ml)
ICAM-1 – – – – 1 1
ICAM-3 – – – – – –
HLA-ABC 1 1 1 1 1 1
HLA-DR – – – – – –
IL-6 (ng per ml) Control 0.01 0.1 1 10 10 (1100 ng IL-10 per ml)
ICAM-1 – – – – 1 1
ICAM-3 – – – – – –
HLA-ABC 1 1 1 1 1 1
HLA-DR – – – – – –
IL-1α (24 h) (ng per ml) Control 0.01 0.1 1 10
ICAM-1 – – – – –
ICAM-3 – – – – –
HLA-ABC 1 1 1 1 1
HLA-DR – – – – –
IL-1α (ng per ml) Control 0.01 0.1 1 10
ICAM-1 – – – – –
ICAM-3 – – – – –
HLA-ABC 1 1 1 1 1
HLA-DR – – – – –
IL-1α (1100 U IFN-γ1 per ml) (ng per ml) Control 0.01 0.1 1 10
ICAM-1 1 1 1 1 1
ICAM-3 – – – – –
HLA-ABC 1 1 1 1 1
HLA-DR 1 1 1 1 1
C8 (µM) Control 10 100
ICAM-1 – – –
ICAM-3 – – –
HLA-ABC 1 1 1
HLA-DR – – –
PMA (24 h) (nM) Control 1 10
ICAM-1 – 1 1
ICAM-3 – – –
HLA-ABC 1 1 1
HLA-DR – 1 1
PMA (nM) Control 1 10
ICAM-1 – – –
ICAM-3 – – –
HLA-ABC 1 1 1
HLA-DR – – –
aInfundibula were isolated and maintained and immunohistochemistry was carried out as described in Materials and Methods. Infundibula were maintained for 72 h except where
indicated. n 5 5 subjects, 10 infundibula for each concentration.
DR, with the result that, whereas it is expressed after 24 h, it is not
expressed after 48 h.
That we found no effect of C8 on the infundibulum might initially
be surprising because sphingomyelinase is a known second messenger
system of TNF-α and IFN-γ (Serhan et al, 1996); however, recent
data have shown that, whereas sphingomyelinase activity is essential
for some aspects of TNF-α and IFN-γ signaling, the presence of
intracellular ceramides alone will not compensate for a lack of receptor
bound ligand (Higuchi et al, 1996; Wakita et al, 1996). It has been
suggested that IL-1α might mediate the anti-inflammatory effects of
tetracyclines in vivo (Eady et al, 1993); however, we were unable to
find any effect of IL-1α on the stimulation of ICAM-1 or HLA-DR
by IFN-γ, which suggests that any in vivo effect of IL-1α in this respect
is not through expression of these molecules. That ICAM-1 and HLA-
DR expression is generally greatest in the basal cells of the infundibulum
is unsurprising, because it has been demonstrated that the state of
differentiation of cultured human keratinocytes determines the level
of ICAM-1 expression, which is greatest in undifferentiated cells
(Kasihara-Sawani and Norris, 1992).
Infundibula were found to constitutively express MHC class I
mimicking the in vivo pattern for the outer root sheath and the
epidermis (Harrist et al, 1983). This expression was unaffected by any
of the cytokines we employed; however, using more quantitative
methods, others have shown that IFN-γ can increase MHC class I
expression in cultured keratinocytes (Niederwieser et al, 1988), which
may also be the case in the infundibulum.
The absence of ICAM-3 expression in keratinocytes both before
and after cytokine stimulation is unsurprising because, in vivo, ICAM-
3 is not expressed by keratinocytes in normal or diseased skin (Montazeri
et al, 1995).
The lack of activity of IL-1α on ICAM-1 and HLA-DR expression
in the infundibulum is surprising because it clearly has a pivotal role
in skin inflammation (Kupper and Groves, 1995). IL-1α stimulates
ICAM-1 and MHC class II expression in other nonhemopoietic tissues
(Dustin et al, 1986; Davies et al, 1991; Stratowa and Audette, 1995)
and, in addition, the in vivo administration of IL-1α causes an
upregulation of ICAM-1 expression in keratinocytes (Groves et al,
1992); however, using keratinocytes from a large number of subjects,
Middleton and Norris (1995) could find no appreciable stimulation of
ICAM-1 in primary cultures, and the upregulation of ICAM-1 seen
by Groves et al (1992) may not be due to a primary effect of IL-1α
but to an effect of cytokines released in response to IL-1α. We have
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Figure 2. ICAM-1 and HLA-DR expression is stimulated by IFN-g and PMA in infundibular keratinocytes, whereas IL-1a has no effect on
expression, but does cause early keratinocyte cornification. Infundibula were isolated and maintained for 3 d, unless otherwise stated, and immuohistochemistry
performed as described in Materials and Methods. (a) An infundibulum maintained in medium stained for ICAM-1; (b) an infundibulum maintained in medium
stained for HLA-DR; (c) an infundibulum maintained in medium with 100 U IFN-γ per ml stained for ICAM-1; (d) an infundibulum maintained medium with
100 U IFN-γ per ml stained for HLA-DR; (e) an infundibulum maintained in medium with 10 ng IL-1α per ml stained for ICAM-1; (f) an infundibulum
maintained in medium with 10 ng IL-1α per ml stained for HLA-DR; (g) a hematoxylin and eosin stained infundibulum maintained for 7 d in medium; (h) a
hematoxylin and eosin stained infundibulum maintained for 7 d in medium with 1 ng IL-1α per ml. n55 subjects for each, 5 infundibula per subject. Scale bars, 100 µm.
previously shown (Guy et al, 1996), and have demonstrated again here,
that IL-1α causes an apparent early cornification of the keratinocytes
of the infundibulum that results in visible scaling in the infundibular
lumen. This, together with the absence of an effect of IL-1α on
ICAM-1 and HLA-DR expression, suggests that IL-1α may act as a
signal for infundibular keratinocyte cornification. If IL-1α is promoting
early cornification in infundibular keratinocytes, rather than promoting
ICAM-1 and MHC class II expression, then excess production of IL-
1α may lead to the abnormal cornification and scaling seen in
comedones. Ingham et al (1992) have already demonstrated elevated
levels of IL-1α-like bioactivity in comedones, and it has also been
shown that IL-1α will cause an upregulation of cellular retinoic acid
binding protein-II and small proline rich protein 1 in keratinocyte
cultures, which correlates with keratinocyte differentiation (Eller et al,
1995). Furthermore, abnormalities in the pattern of expression of the
epidermal IL-1 system have been described in psoriasis (Uyemura et al,
1993; Debets et al, 1997; Lundqvist and Egelrun, 1997), where
abnormal epidermal differentiation and scaling is a primary feature,
strengthening the suggestion that IL-1α has a role in keratinocyte
cornification in general.
Further experiments on the action of IL-1α on the expression of
cornified envelope proteins, desmosomal proteins, and transglutaminase
expression and activity will be necessary to fully elucidate the role of
IL-1α in infundibular keratinocyte differentiation. The isolated human
sebaceous infundibulum, with its apparent full retention of differenti-
ation in culture, should provide a good model for this.
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